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INTRODUCTION
The	spleen	 is	an	abdominal	organ	 located	 in	
the	left	hypogastric	region,	with	variable	location,	
shape	and	sizes.	 In	dogs,	 the	 spleen	 is	elongated	
and	 flattened,	 triangular	 in	 section.	Much	 of	 the	
body	 (specially	 the	 ventral	 part)	 is	 free	 and	 so	
that	the	position	varies	greatly	and	it	can	be	found	
from	the	central	 third	of	 the	abdomen	and	up	 to	
the	lower	abdomen	(on	the	floor	of	the	abdominal	
cavity).	
The	spleen	may	undergo	numerous	processes	
of	benign	or	malignant	hyperplasia.	The	 imaging	
examination,	 represented	 by	 radiography	 and	
ultrasound	(rarely	CT	or	MRI),	highlights	various	
specific	changes.	In	general,	the	radiological	signs	
of	splenomegaly	are	considered	to	be	the	general	
thickening	 of	 the	 spleen	 and	 the	 rounding	 of	 its	
edges.	 In	 latero-lateral	 exposure,	 the	 thickening	
of	 the	 dorsal	 part	 of	 the	 spleen	 determines	 the	
migration	 of	 the	 jejunal	mass	 to	 the	 right	 and	 a	
more	 caudal	 position	 for	 the	 left	 kidney,	 and	 in	
severe	 cases,	may	push	 the	 cranial	 stomach.	The	
increased	 volume	 of	 the	 body	 and	 the	 caudal	
extremity	 of	 the	 spleen	 determine	 the	 dorsal-
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Abstract
Dogs	may	 suffer	 from	 various	 formations	 (in	 spleen)	 caused	 by	 hyperplasia	 phenomenons,	 out	 of	 which	
2/3	are	of	a	malignant	nature.	The	hemangiosarcoma	is	the	most	recurrent	one,	with	a	high	tendency	towards	
malignancy.	The	imaging	examination	is	primordial	in	setting	a	diagnosis,	but	the	defining	one	is	the	one	implying	
pathological	anatomy.	The	authors	set	a	diagnosis	using	imaging	methods	on	the	spleen	and	on	various	metastatic	
processes;	the	etiology	was	established	using	a	pathological	anatomy	examination.	This	led	to	the	augmentation	
of	 the	precocity	 of	 the	diagnosis.	 13	dogs	 of	 various	breeds	were	 examined	 clinically,	 radiologically	 and	using	
ultrasound;	 in	 5	 individs,	 an	 ultrasound	 guided	 puncture	was	 applied,	 followed	 by	 a	 cytological	 examination;	
surgery	 or	 necropsy	 were	 performed	 on	 the	 other	 patients	 and,	 on	 this	 occasion,	 histological	 samples	 were	
prelevated,	that	were	later	on	analyzed	using	classical	microscopy.	The	clinical	and	para-clinical	diagnosis	has	led	
to	the	following	distribution:	5	cases	of	hemangiosarcoma;	3	cases	of	hemangioma,	3	cases	of	lymphoid	processes	
(2	of	lymphosarcoma,	1	of	lymphoma)	and	1	case	of	leiomyosarcoma.	About	the	results,	it	is	to	be	recommended	
that	an	imaging	examination	(ultrasound)	is	performed	twice	per	year,	especially	in	medium	and	large	sized	dogs,	
beginning	with	the	age	of	6;	an	ultrasound-guided	puncture	should	be	introduced	in	the	current	practice,	followed	
by	a	cytological	examination	(the	present	studies	confirm	the	majority	of	the	data	from	the	specialized	literature).	
By	applying	these	recommendations,	the	diagnosis	would	be	more	precocious	and	the	rate	of	success	in	the	case	of	
specific	surgical	interventions	would	be	more	increased.
 Keywords: histopathology, Imaging diagnosis, spleen, tumor.
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caudal	movement	of	the	intestinal	mass	(Armbrust	
2009,	Keally	et al.,	2000).	
The	 spleen	 is	 an	organ	 that	 is	well	 suited	 to	
the	ultrasound	exam	because	of	 its	parenchymal	
structure	 and	 superficial	 abdominal	 localisation,	
without	being	covered	by	organs	containing	gas	to	
prevent	its	correct	visualisation.	The	echogenicity	
of	 the	 spleen	 should	 be	 uniform	 (Nyland	 et 
al.,	 2002,	 Cole	 2012).	 In	 dogs,	 the	 ultrasound	
appearance	 of	 the	 normal	 spleen	 is	 hyperechoic	
compared	with	liver	parenchyma	and	renal	cortex	
(Armbrust	2009,	Meomartino	2005).
The	 purpose	 of	 this	 paper	 is	 to	 emphasize	
the	 precocity	 of	 the	 diagnosis	 of	 lymphoid	 and	
vascular	tumours	of	spleen,	and	to	compare	these	
data	with	those	obtained	on	the	 intra-abdominal	
lymphonodular	formations.
MATERIALS AND METHODS
The	 study	 material	 consisted	 of	 13	 dogs	 of	
various	breeds,	whose	age	ranged	between	5	and	
12:	a	12-year	old	Pincher,	 three	Peckingese	dogs	
aged	between	7	 and	11,	 a	7-year	old	Doberman,	
three	 German	 Shepperds	 aged	 between	 6	 and	
12,	 a	 6-year	 old	 Rottweiler,	 a	 5-year	 old	 French	
Bulldog	 and	 three	 mongrels	 with	 ages	 between	
6	 and	 10.	 Three	 patients	 were	 examined	 at	 the	
Interdepartmental	Centre	of	Veterinary	Radiology	
(CIRV)	in	Naples,	Italy,	by	using	a	Roentgen	Philips	
Bucky	with	digital	development	system	Computer	
Radiography	 (CR)	 Agfa	 C-30X,	 ultrasound	 GE	
Logiq	 400.	 Ten	 patients	 were	 examined	 at	 the	
Department	 of	 Radiology	 at	 the	 Faculty	 of	
Veterinary	Medicine	of	Iași	(RxFMV),	Romania,	by	
using	 a	mobile	 Roentgen	 Intermedio	 Basic	 4006	
and	ultrasound	Esaote	AU5.	
The	 patients	 were	 assessed	 clinically,	
radiologically	 and	 by	 ultrasound	 exam;	 the	
ultrasound-guided	 puncture	 was	 applied	 to	 five	
individs,	followed	by	a	cytologic	examination.	Five	
patients	had	surgery;	three	dogs	were	necropsied,	
where	 histological	 samples	 were	 taken	 and	
then	 they	were	 stained	 and	 analysed	 by	 specific	
methods	 (Larson	 2012,	 Nyland	 et al.,	 2002).	
Samples	were	fixed	in	10%	buffered	formalin	and	
embedded	in	parafine	with	a	tissue	processor	Leica	
TP1020	 (Leica	 Microsystems	 GmbH,	 Germany).	
Sections	 of	 5μm	 thickness	were	 obtained	with	 a	
Microtome	SLEE	CUT	6062	(SLEE	Medical	GmbH,	
Germany),	deparaffinized	and	stained	by	the	HEA	
(hematoxylin	 eosin	 methylene	 blue)	 technique.	
The	 qualitative	 histology	 was	 performed	 from	
stained	 sections	 using	 a	 light	 microscope	 Leica	
DM	 750	 (Leica	 Microsystems	 GmbH,	 Germany)	
with	 an	 attached	 digital	 camera	 Leica	 ICC50	HD	
(Leica	Microsystems	GmbH,	Germany)	Germany).	
The	photographs	was	done	with	Leica	Application	
Suit	Software	(LAS)	version	4.2.
RESULTS AND DISCUSSION
The	clinical	and	laboratory	diagnosis	led	to	the	
following	distribution:	5	cases	of	hemangiosarcoma	
of	which	one	with	metastases	(Fig.1,	4,	5),	3	cases	of	
hemangioma	(Fig.3),	2	cases	of	lymphosarcoma,	of	
which	one	with	metastases,	including	pulmonary	
metastases,	 2	 cases	 of	 lymphoma	 (Fig.2),	 1	 case	
of	 leyomyosarcoma.	The	patients	diagnosed	with	
splenic	lymphoma	also	had	associations	with	the	
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Fig.1. Dog,	10	years,	M,	Lucky,	CIRV	Napoli.	Lateral	radiographic	image	of	the	abdomen	–	increased	radiopacity,	
well	circumscribed,	large	formation	in	the	lower	abdomen	(suspected	splenic	tumour),	left.	Ultrasonographic	
image	of	the	same	patient,	change	of	ecostructure,	hypoechoic	and	anechoic	zones.	Splenic	hemangiosarcoma.
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intra-abdominal	presence	of	some	lymphonodular	
formations	(Fig.6). 
The	cases	brought	at	the	Service	of	Radiology	
showed	 an	 increased	 volume	 of	 the	 spleen,	
and	 then	 they	 were	 directed	 to	 ultrasound.	 The	
ultrasound	 was	 the	 imaging	 method	 with	 the	
highest	diagnostic	value.	The	benign	or	malignant	
nature	of	masses	/	nodules	cannot	be	determined	
based	 on	 the	 ultrasound	 because	 of	 the	 images	
obtained	 on	 different	 lesions:	 for	 example,	 a	
lesion	with	target	appearance,	with	a	hypoechoic	
edge	 and	 a	 hyperechoic	 centre	 are	 suspected	
Fig. 2.	Macroscopic	aspects	of	the	affected	spleen	in	three	cases	of	lymphoid	processes.
Fig. 3. Dog,	12	years,	F,	Rx	FMV	Iași.		Radiography,	lateralo-lateral	exsposure	of	the	left	side		of	
the	abdomen,	increased	radiopacity,	relatively	bounded	in	the	ventral	portion	of	the	abdomen.	
Necropsic	image,	splenic	hemangioma.
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like	neoplastic	 lesions,	but	may	be	caused	by	the	
nodular	hyperplasia.	Thus,	the	nature	of	the	lesion	
may	be	indicated	only	after	the	biopsy	(Nyland	et 
al.,	2002,	Wrigley	et al.,	1988).
The	 puncture	 was	 applied	 with	 a	 lot	 of	
discernment,	 because	 of	 the	 risk	 of	 bleeding;	
under	 ultrasound-guided	 colour	 Doppler,	 it	 has	
been	chosen	the	organ	area	with	no	visible	blood	
vessels.	 In	 order	 to	 avoid	 the	 risks	 mentioned	
–	 previously,	 antihemorrhagic	 medication	 was	
administrated	 (K	vitamin	 	 -	 Fitomenadiona	 (Ro),	
in	dose	of	2	mg/kg,	IM).	
Account	should	be	taken	of	the	phenomenon	of	
diffuse	neoplasia	(especially	in	cases	of	leukemia,	
as	we	saw	it)	which	can	give	a	hypoechoic	miliary	
nodular	 appearance	 (material	 holed	 by	 moths)	
(Wrigley	et al.,	 1988).	As	 in	 the	 case	of	 liver,	 the	
diffuse	 diseases	 of	 spleen	 have	 the	 potential	 to	
determine	 changes	 in	 volume	 or	 echogenicity	 in	
the	 parenchymal	 tissue,	 but	 these	 changes	 are	
difficult	 to	 interpret	or	characterize,	 in	special	 in	
the	early	or	intermediate	stages	of	the	disease.	In	
a	 large	 number	 of	 cases,	 the	 splenomegaly	 was	
accompanied	by	an	iso,	hypo	or	hyperecogenicity.
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Fig. 6.	Dog,	8	years,	M,	(CIRV).	Ultrasonographic	image	of	
a	mesenteric	lymphnode	tumor,	suspected	as	a	stage	of	
metastasis	of	a	lymphoma.
Fig. 5.	Hemangiosarcoma	–	renal	metastases	(left)	and	liver	metastases	(right).
Fig. 4.	Nodular	formations	in	the	spleen	(left);	section	through	the	spleen	(HE,	x200)	–	splenic	
hemangiosarcoma.
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The	 results	 of	 our	 studies	 demonstrate	 the	
increased	 incidence	 of	 tumours	 of	 the	 spleen	
in	 dogs	 that	 have	 an	 middle	 age;	 any	 sign	 of	
abdominal	colic	along	with	the	increased	volume	
of	 the	 abdomen	 should	 be	 a	 signal	 for	 carrying	
out	an	imaging	examination.	The	aim	for		further	
our	studies	is	to	find	blood	markers	whose	value	
will	establish	correlations	with	the	phenomena	of	
benign	or	malignant	hyperplasia	of	the	spleen.
CONCLUSION
Changes	in	the	size	of	the	spleen	can	be	easily	
seen	using	a	radiological	examination,	but	structure	
details	 can	 be	 observed	 only	 by	 ultrasound	
technique.	This	results	lead	to	conclusion	that	an	
imaging	 examination	 must	 performed	 twice	 per	
year,	 especially	 in	medium	 and	 large	 sized	 dogs,	
beginning	with	the	age	of	6;	an	ultrasound-guided	
puncture	 should	 be	 introduced	 in	 the	 current	
practice,	 followed	 by	 a	 cytological	 examination	
(the	 present	 studies	 confirm	 the	majority	 of	 the	
data	from	the	specialized	literature).	By	applying	
these	 recommendations,	 the	 diagnosis	would	 be	
more	 precocious	 and	 the	 rate	 of	 success	 in	 the	
case	 of	 specific	 surgical	 interventions	 would	 be	
more	increased.
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